Enkephalins in the rat pituitary gland: immunohistochemical and biochemical observations.
The immunohistochemical distribution of opioid peptides derived from proenkephalin A in the rat pituitary was studied by indirect immunofluorescence; immunoreactive peptides were also characterized by column chromatography followed by specific RIAs. Nerve terminals in the neural lobe were immunoreactive (ir) for Tyr-Gly-Gly-Phe-Met-Arg-Phe (YGGFMRF), Tyr-Gly-Gly-Phe-Met-Arg-Gly-Leu (YGGFMRGL), and met-enkephalin [Tyr-Gly-Gly-Phe-Met (YGGFM)]. All cells in the intermediate lobe were ir for YGGFMRF, while only occasional cells exhibited YGGFMRGL-like immunoreactivity, and YGGFM-ir cells were not detected in this lobe. In the anterior lobe, some large ovoid cells, identified as gonadotrophs, were immunoreactive for enkephalins. The number of YGGFMRF-ir cells was larger than the number of YGGFMRGL- and YGGFM-ir cells, and these opioid peptides were present in cells that did not contain beta-endorphin immunoreactivity. Twenty times more YGGFMRF than YGGFMRGL-immunoreactivity was present in the anterior lobe, whereas the neurointermediate lobe obtained 4 times more ir YGGFMRF than YGGFMRGL. Pituitary lobe extracts contained substantial amounts of high mol wt forms of ir YGGFMRF and YGGFMRGL, but not of YGGFM or Leu-enkephalin (Tyr-Gly-Gly-Phe-Leu). Low mol wt ir peptides present in both lobes consisted largely of the authentic peptides when analyzed by HPLC; however, an unidentified YGGFMRF-ir peptide was also detected. The results indicate that the proenkephalin A molecule may be processed differentially in the various compartments of the pituitary gland and that opioid peptides derived from this precursor may have functional roles in all three lobes. The relatively large amount of YGGFMRF immunoreactivity, which was detected both biochemically and immunohistochemically, indicates that YGGFMRF-ir peptides may be important proenkephalin A-derived products in the pituitary gland.